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(57) Abstract 

A process for producing a compound represented by formula (I) which comprises reacting a compound represented by formula (V) 
with a compound represented by formula (VI) in the presence of a base; a process for producing a compound represented by formula (II) 
which comprises causing a halogenating agent to act on the compound represented by formula (I); a process for producing a compound 
represented by formula (IV) which comprises reacting the compound represented by formula (II) with a compound represented by formula 
(III); and the compound represented by formula (I), wherein Alk represents branched alkyl; Hal 1 and Hal 2 each represents halogeno; R 1 and 
R 2 each independently represents halogeno, alkyl, alkoxy, nitro, and cyano; R 3 and R 5 each represents hydrogen or an organic residue; and 
R 4 represents an organic residue. 
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it (V) T^3ft5{fc-&tt©*ft0*8iK*W»LTJBVi£j&», &S<fczK£tti^ 
fcMM^Bfgit (V) T^SftSfc^StfXtRSfcte^tKT^flnLTt) 

#£j&£7t "5 tcis itn it (v) Tfw^nsfk^tttt. it (vi) -c^sns 

5 it&%>UZltf LT, iim 0 . 5-531, ffSKBl. 0~1. 55»^fflT£o 
tt 0 *C ~ 2 0 Ot, S L < 2 5 °C ~ 1 4 0 *C Tff "5 . 

u ; hu^A, mmtiv v i±m<Dm.ffi7 )vu u 

TKIftft^- h U ^Ad*0*LV». iSS©^fflSJ±, it (V) T^£tl3 
10 fk^-ttll^UT, SAT 0 . 5-251, tfSt<ttlSl~l. 2Slifflt§. 

mmr&mmt lib, 7K#sfiS3ttt*-*zic»ttw«»iKo-ffl*is^**» 
it (v) x'^iEn%{t£M(D&<D7kmm%mW;LTfcm\zm^T : b£^, #7km 

tt i ~ 2 s*aRa«ffijB3n*. s/tit (vi) -^snsft-s-tt, aiawi, i, 

3 , 5 - h U {7 U WOH >^<Db<D%:#7}<.mfcfcffllfei&t UT^fflLTfe=tV^ 
20 -tWRHH, 1, 3, 5 - h'J^OO^>-tf>)ii#7KiSttTS)5fcfe-lB^T© 

& t * * c 
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- V A y □ 5 H . f F7-n-^/f JkTyt-^A^nU F, ^h^-n-^\ 
+ y^7>t-^Ayn5F, f h 7 - n - ^+yJl/7 >tn^A ^ n U F, x 
F 7 - n - s\-??-)VT >=E=.0 A 7 a SH, r h 5 - n - ^yT-JFT / t-^A 
^ n U F\ fh^-n-t^f^y/t-^AyD? F, ^F^-xi-^^ 
5 7>tr^/A^niJ F, ^>yil/F l Jlf^7> ; E; i 5A7 , nS F, ^ > i? )V F 

9i^n>H, f F 7Xf Jl-^X^-^A^ o U F > rF7-n-7Dt**7 
*-i)A^D5K, f F7-n-ynfJ^X*i^Aya5F, t- F r> - n - 
yfj^^^^^A^n'JF, f F7-n-yf J^X*r^7Ai?nU F, xh 

10 7-n-^>?i^X*rC/A7*D5 F\ fF^-n-^/^J^X^-^A^ 
DiJ F, rF7-n-AtyJ«X*-^A7D5F, xF^-n-^^ 
X^r^A^n'J F, TF7-n-Ayf j^x^-^AynS F, x h r> - n 
-AyfJ^X^-^A^oU F\ rF^-n-t^i^Ztr^yn' F > 
fF7-n-t7f J^7*-^7A^a'J F, rF77ir^*x*r^7D 

15 5 F\ rF77xXJWX*l^A^D'J Ff©4i*X*-')AS^lt^tl 
5. L < te, rF7-n-7f^7>t-7A7n5 F, xh^-n-:/^ 
Jk7>t-^A7PU F?O4i7>tr^iiiASfflmn5 0 ftfeflE©&ffl*« 

it (vn -cssn*fl:^*i:*ti/T, o . o i ~ i . o sits?). * 

fc, :ne©«««¥ffiTS^^tt2lK±©4i7>t^^AlTS^Tfe 2 
20 lK±0 4i*X*Z^A$TfeoT ! bJ;<, Sei:4f 7>t^^Alt4l 

£fc, #*»fl&¥Sft*T££SfT"5»^«, A + t/fJ^7*77F'J75 
F , i? * =5- )V i£ )V A T 5 F\ v ;* ^ ;p x ;P * ^ v- F . N - ^ =f- )V - 2 - fcf □ U F 
N, N-y^^7tF75FI«itt!il^fflUS:^STf§^\ «fS 
25 L<tt, ^^t^f;F^X*77F l J7i F^lU6tl^). 
(HI 2 IS) 
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it ( I ) T3S£ns<fc^tt£Aay>ffc»J£f£ffiS-Hr. S (I D "?SSns 

<D9a)litM, JlsSi. N-ynt^^y/^SFfW^OAOJ, £ fete 3^11 
*i|(fbn5*\ tfi**fctt***«*f * t Any>Ocffflilt it ( I ) 

=*-tf->, ^ >^©Kfb7K^S. s>*nax*>, s?£nn;*^>, n □ * 
;i/X>> ^yy>, ^nn/of>, x^nn^s>-tf>, h u ^ n n^>-if 

WfHEjesns'bcDTttJ&vi**, a nr. it ( 1 ) T^$ni.ft^»i:«LT 1 1 
~ 1 0 ossgR^ffiffl^ns. sjsmstt- 1 o°c~ 5 o°c. »s l < Bot~ 

2 0 °CTff 5 o 
(IB 3 IS) 

(in nsit^iftiiis (iii) t?^sns<L^**K« 

Stir, it (IV) T*SnS^«S1l«lST*5. 

it ( 1 1 1 ) -e^snsffc-a-*©— fflJofeottftftiit^^jT* 0 , w 

O 9 6 / 1 0 0 1 9 i3=kW[S¥ 6 - 1 1 6 2 4 2 ^ tIE« ©77^11^1^ T^jt 
t5ui*«T?*5. *5fiW»CfflViSSC (III) -pSSnS^fttbTtt, ^ 
x.te\ 2-^>yJ^ + y^f^-4-<V/nt^ - lH-< sy 1 /-^, 2 
-^>y^t+y^f^-4-^V7 I Dk*)l' - 1 - ( t° U > - 4 - -f )V) 

)i- lH-'fs 2 -7-fe^;u*^'>^^;i/- 4 --r yyp b°;i/- 1 - 

f^-4-<V7'at°^ - 1 - ( tf » J > - 4 - -f ;i/ ) * ^ Jy - 1 H - -f 5 ^ V* 
- ;i/ , 2-^ h^y*J^^)^+y/f^-4-^vyok"^- 1 - ( tf U V 
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4--ry7 p nh!;i/-i- ( tf u v > - 4 - -f ;io ^ - l h - >r 5 ^ V- 

«(fbn^^', 2 - 77 Jy A ^ -f ;i/ ^ * -> * ;y - 4 - -f V 7° u tf ;i/ - 1 - ( tf 

ij 4 — r ) *^;y- i h--t s ?*/—)VifiU& 

> , N , N - v * ^ ;U 7 - U > . N , N - v -f V ^ O tf ;P - N - X ;U 7 5 > , 
"7* :F 71/ U f ^A, vTIf tf -> £ □ ^>x-fe >^^#tf 5 tl5 . iliLT 

te> 7th-hU;k h;px>, iM.it u > , ^nnxK;i/A, / ;p * ;u a 

10 #fg0J<7)£JS£f? -5 CIS ttli, (I I I) fc**LT, i&S£0. 1~ 

3MaS, »£L<ti, 1-231, ft£* (II) $1~3S1> 
1 ~ 2 ^MffltS. SKSStt- - 3 0t~6 Ot JfiKtt, 0 V ~ 1 0 °C 

Tfr?= ^fc. ft-&^ (iii) £jt#r> it&m (II) fciP*.***, JPA§ 
iffUlTiitJ. ^muit^m (ill) l:fftI^l/T*<^. *5^ttft 

15 ^KflPAT fe =fc V>. 

UTH^ffif'J £S(f T*?g0J3£!¥ KKiWti**, # Seated tib ©*fclSJE 

^SS^J* f3*5 1 j- Sift f§©*i* £^ "To 



M e 




P r ' 


i - -7° □ tf ;i/ 


B u 1 


t - 


B n 


^ > if )V 


P h 


y xx;y 


HM P T 




TEA 




DMF 
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mm i 



3 , 



5 - v 1 a □ 7 x — )l - i - 7° a bf )U X )V 7 a jf 



( 2 ) 



CI 



SPr 1 



CI 




CI 



A) i-PrSNa aq./ 
Bu 4 NBr/ 



or 



CI 




CI 



B) i-PrSNa 
in HMPT 



2 



a) m 



5 4 N -?Ki?{t^- h "J A (0. 8ml) (C -f V 7° □ t? ;P / ^ * ^ * > (0. 3 
3m 1 ) £fln* 1 0#ra£ffiT»#Lfc. -t©*^ 1 . 3, 5 - MJ * □ n ^ > 
if > ( 1 ) (1. 8g, lOmmo 1) tf h^n-yf^y/t-^^DS 
H ( 3 2 2 m g , 1 mm o 1 ) l(L< b 1 4 OtCJSifT 

10 ffiSm^h'J^AT^^, Sift, iffTiH^fSLfc. f# 

5nfcg|fi£ 2@©y'J*^Jl'!?n-7b(SiO ! 1 8 g^gffl, n - >Ti£ffi) 
left L IWCfk^i (2) ( 5 6 6 mg) Sffc. <R$ 85%. 
IR(film) 1 555, 1 400, 1 375, 1 360, 1 1 55 cm -1 . 

'H-NMR (CDC 1 3 , 200MHz) <5 : 1.32 C6H. d, J = 6.4Hz), 3. 42 ( 1 H, sept, J = 6.4Hz), 
15 T. 15-7. 25 (3H, m) . 



«7k^ * y -)i (5ml) IZfrmiti- h "J ^ A (in oil, 6 0 % cont. 1 2 0 
mg , 3mmol) &mm. t <D* ^1 V 7° U \Z )V * )Vtl 7° ? > (0. 3 3 5m 
l ) ^TSST l O #fSU*#Lfc. &V>T\ SETSi^MSLl^l Lfc. 
20 SSnfc-fy^OtJMJPA^Vth'J^AiHMPT (2ml) t»^L, 
■t O tfJ ^ 1 , 3, 5-hU^nn^>-tf>(l) (1. 8 g , 1 0 m m o 1 ) * 
j|^.T8 0tl:JPl, 2. 5l^lH«IMi*lttttfc. R^**JK7KCffiVJ«ft, »tt 



b) m 
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Tigffl)* 2 IeHt&o Tffi^b, §M<D<t£-#) (2) ( 4 7 5rag) ^flfc. C$ 
7 1%, 
USSfl 2 

2 - ^< > ^;Pxt-^->^^^-5 - (3, 5-y^DD7xIJ^t) 



y yne^-1- (H'Jy>-4--fJP) /^-lH-^^'/-;P (6) 




1) il^llO. 7 M/L -^©Mfc^M (5. 6ml) £ * # H # T CI 

mmL-zmmoMmzu^tzo h;ux> (5m n 

tR^^S^ Lfcfl* Zit&Wl (5) (WO 9 6 / 1 0 0 1 9 (D###iJ 1 (C^PUTM 
itbfc) (32 lmg) tN-Zf/^i^'J/ (0. 24ml) £ iP x. T n U 

^□7h(sio,i 5gfi, h;ux>-8mx^;p 1 : i -mm^^jwc-mta) \z 
ttrz.tiz£D, mvwmftfr b a mvit^m (6) ti86mg) w eti, 
x*©?t#7^ b «*£js<zMt£-ti (5) (i6 2mg) fimuznrc. 

20 (6) <D1R^ «t&®> (2) CJitLT) 38%. 

ISSEflJ 3 



19 



WO 99/54296 



PCT/JP99/02007 



3 , 



5 - z?#nnj>xjzjv - t - 7' f; )± X )± 7 4 H 



( 4 ) 



CI 




CI 



CI 



A) t-BuSNaaq./ 
Bu 4 NBr/ 



or 

B) t-BuSNa 
in HMPT 



CI 




CI 



4 



a) m 



4 N -7kmt± V U ^ A (0. 8ml) ICjf If T t - ^fJMJ^ 7^ > (0. 
406ml) £ fin XT. 1ST 15#!SJft#Lfc. ^t^^W^^r h 7 n - 7* 
f Jl/7>t-7A7'n; F ( 3 2 2 mg, lmmol) t 1 , 3, 5 - h U 9 □ 
□ ^>-tf"> ( 1 ) ( 1 • 8 g, 1 Ommo 1 ) £inxT 1 4 OtO^tffT'JUi 

fcgeSES^'J *y;P^ KSiO, 1 5glffl, n-^\^+)->T^ffl)l3^UlW 
<Dit&to ( 4 ) ( 1 3 8 m g ) M 19%. 

IR(film) 1 555, 1 400, 1 380, 1 360 cm' 1 . 'H-NMR(CDC1 3 , 200MHz) 5 : 1. 31 (9H, S) , 
7. 34-7. 44 (3H, m) 



9 / — )V ( 5 m 1 ) t'zk^'ftT h U ^7 A (in oi 1. 6 0 % com. 120 
m g , 3 mm o 1 ) ^ <£> f ^ t - "7* * ^ # "7 > ( 0 . 406ml) 

$»ATSST 2 0 #M*#Lfc. MJETigi^SS t T^i Lfc. 

^tlfct -7f J^i^7^>thU7A$HMPT (2ml) -t © 

tf^ 1 , 3, 5-hU7DD / <>t'> (1) (1. 8 g , 1 Ommo 1) £1^ 

T»***S£ t Tftfc&SEfc^ <^T -> U tJ^f)Vi7 u-7 b (Si 0., 1 5 g{£ffi. n - 
/\*it>Ti£ai)£ 2 ISfffcoTflUttL, SWCf^l (4) ( 2 9 3 m g ) £f# 



B) ft 
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tz . 42 ¥ 4 1 % . 



2-^>yJ^^y^fJI/-5- (3, <5 - i? 9 u n 7 n zz ■*) - 4 - -f 
V7°Oh°;P-l- ( tf' J v > - 4 - ± )±) ^fJlz-lH-f^'/-^ (6) 



5 




SSF'J 3 Tt#feit£rtl ( 4 ) ( 2 3 5 mg, lmmo 1) OiSftK* (lm 



1) mW-lZO. 7M/L-il©EMRii§S (4. 2ml) &yk'frmftT\z 

jnAT. MtrafiffiTi. 5l$IBIJJl#&l*W-fc. SJC*©»«E*«EETe*, « 
libTii»©«[**K*^fc. &v»-c. jft|gS*Sh;i^x> (5m l) tK 

10 + ( 5 ) (W0 9 6 / 1 0 0 1 9 ©#*^J 1 l:¥DTgj| 

Lfz) ( 3 2 1 m g , 1 mm ol) tN-^f JRi^U > (0. 24ml) £ 
in*THffl£T 1 ISIWJfttf&fltW-fc. ^E-0«. EJfctt* — 

15 *->'j*y;p^n-7 h (sio, i 5 gfiffl. hjn>-tstxfjn:i~sixf 

;!/T}§tB) Kttf - i: i-=fc 0 , *«J©SiE^^ & BW©ft-&tt ( 6 ) ( 2 3 3 mg) 

#&sn, x^©aE»^e>tt*sjc©it-&* (5) (i4 3mg) ^miR^nfe. 

<fc£* (6) <DM Ut&® (4) C*ftT) 46%. 

20 2 "J )V^T^-iy 5 - (3, 5 - ~J 7 U U 7 x X )V=f- 3r) -4-^ 

V 1 H § ?*/ — )l> (8) 
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8 



WO 9 6/10019 <£>##0!l 1 Tt#7c 2 - ^ > is *=f-)V - 4 - -f 7 

7ak°f - lH--f (7) 550mg (2. 4mmol) £ h 'J X 

f^7i> 3 6 0 mg (3. 6mmol) <h 7 "fe h — h U ^ 4 m 1 © 1$ \Z mM 
Lfz.Z(DmW.\Z^MT 3 , 5 - P >if >7^7 i^J^ o U F ( 3 ) 9 
30 mg (4. 4mmol) Z HQ A. ft . IIST 3 0 L fc'& , :CS(SS^ 

H 7K 1 5m 1 £ in A , £ £ tc b ;U X > 1 5m 1 £ in ffll tti L it . b ^ X > B £ 
^1L, ^n**l 0mlT2lslft»l/ftft, MffiTMLfc, ?# 5 *1 ft fa 
tt«i:-f vyntfJl'X-f JH 0ml ^DnATfiffL, ttifi, SlLTSWft^ 
tl ( 8 ) 8 0 0 m g ^at6fe©^f B ibTflfc. M 8 2 %, 
'H-NMR (CDCb-TMS) 5 ppm: 1.22 (d, J=7.2Hz, 6H), 3.64 (sept, 1H), 4.62 (s, 
2H), 4.67 (s, 2H), 6.92 (bs, 2H), 7.07 (bs, 1H), 7.36 (s, 5H), 9.20 (b, 1H). 

2-^>v ? ;i/^-^'>^^JU-5 - (3. 5-^^nn^3i-;i/^-^-) - 4 - < 
v -7° □ e - 1 - ( b° u v > - 4 - -i )± ) * g ;i/ - 1 h - -r § ^ v" - >± ( 6 ) 




2-^>yJW^y^fil'-4-<V7'nlf^- 1 - (eUy>-4-^W 
- lH-'f 5^V- ;p ( 5 ) 10. 0 g (3 1. lmmo 1) ^ hiH>5 
0 m 1 {zmmz&tzo Z\(DmW.£3, 5-y7nn^>t'>X^7x-J^nU 
H(3) 8. Og ( 3 7. 0 5 mm o 1 ) h )lX.>mW. 2 4. 7 g © * 
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^ik^T 3 0 ^T'STbfco *^T, Z<DM&®>^ b U X^ibT 5 > 3 . 5 g ( 3 
4. 6mmol) SttK^T 1 BflfflTfSl T L . £ £ tC 1*1 jfi T 1 . 5H#ffl}g#L£o 
£®KJSffi^ttfc*2 5m 1 *iJP;Lffl-&Lfc&, h;UX>JI£#&L£:. ICh 
;UX>SHtK 2 5ml 6 CJJtJ^L, § #t M zK g h;PX> 10ml T'Jig^M 
5 ^mtfco h;ux>s^^^b, mbet»«lt»^#j^?#, mi;<yynf 

JH-f^5 0m 1 Zty-i < 0 fin ATfttfr L,II,SI L T g M{fc-&tt ( 6 ) 1 
2. 6 g *tt<t6fi©*SB£ LTfcfc. JR* 8 1 . 3% 0 

'H-NMR (CDCla) 8 ppm: 1.30 (d, J=7.2Hz, 6H), 3.08-3.22 (m, 1H), 4.52 (s, 2H), 
4.62 (s, 2H) 5.16 (s, 2H), 6.65 (d, J=1.8Hz, 2H), 6.79 (d, J=6.0Hz, 2H), 7.03 (t, 
10 J=1.8Hz. 1H), 7.18-7.36 (m, 5H), 8.38 (d, J=6.0Hz, 2H). 
###J 1 

2 - 7 % g )± * ± is * ± )± - 4 - ± V 7° o b° )± - 1 - ( fcf U v > — 4 — ;i/ ) 
* - 1 H - < $ g ( 1 0 a ) 




15 fk-g-tt (5) 20. Og (62. 2mmol) $3 5 %±&^ 1 0 0ml l:B 

0 Om 1 i h^X>4 4m 1 5J)DATj|#Lfcc 7kJl££MRU ^ ft £ 3 0 % 7k 
Hi<k± h U ATkMT^fn L, SfHf^ 3 Om 1 &Sn*.Tj*#L£. f# ■=> ft 
7cX 7 U -*8t«[L, *7KTtt?t Lft«LT 2-tH a^y^ - 4-^77" 

20 □ tf ;i/ - i - ( tf u 5? > - 4 ->r ;io - 1 h - -r 5 ¥V-)i< ( 9 ) $11. 7 g 

f# fc o JR * 8 1 . 4 % . 

!H-NMR (CDCla) 6 ppm: 1.16 (d, J=7.0Hz, 6H), 2.68-2.89 (m, 1H), 4.59 (s, 2H), 
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5.23 (s, 2H), 6.51 (s, 1H), 7.03 (d, J=6.0Hz, 2H), 8.55 (d, J=6.0Hz, 2H). 

jtfjfETft 7c t K n^Wt^t! ( 9 ) 3. 49g (15mmol) , m<t*^ 
U- > 3 5 m 1 *3«fc h 'J If ;P7 5 > 1 . 8 3 g (18 mm o 1 ) b 
IC, 7K/^T< £fc7tf;H. 32g ( 1 7 mmo 1 ) £iiSTL, 1 Bf 

# 7 □ V h ilT^II (SIHffi S1^X^;P : ^7-^=10 : 1 ) L * 3 . 
3 4 g © I Wft p'tl (10a) *f#feo JR* 81. 1 %. 

iH-NMR (CDCls) 5 ppm: 1.26 (d, J=7.0Hz, 6H), 1.85 (s, 3H), 2.88-3.05 (m, 1H), 
5.11 (s, 2H), 5.15 (s, 2H), 6.64 (s, 1H), 6.95 (d, J=6.0Hz, 2H), 8.59 (d, J=6.0Hz, 
10 2H). 

nm\Z LTSufET-fi7ct: H u^^it&ty ( 9 ) 1 . 1 6 g ( 5 mmo 1 ) , 
VHt*?- V y 1 2ml, h >J X?;i/7 5 > 0 . 86g (8. 5 mm o 1 ) 43 «fc Zfi 
^>V'-fJl/^nUFl. 1 6 g (8. 3mmol) t T iillE [W] fi£ iC K IS £ -fr , 
1 . 6 5 g <D B fcKt'&tt (10b) JR* 93. 2%, (^n?MSI 

15 : BM^^Jl) 

iH-NMR (CDCls) d ppm: 1.34 (d, J=7.0Hz, 6H), 2.90-3.10 (m, 1H), 5.29 (s, 2H), 
5.45 (s, 2H), 6.74 (s, 1H), 6.99 (d, J=6.0Hz, 2H), 7.30-7.90 (m, 5H), 8.55 (d, 
J=6.0Hz, 2H). 

mm\Z LI, iuIETftfe t F mri/it-ufa ( 9 ) 1 • 1 6 g ( 5 mmo 1 ) , 
20 ffifk*^ l/>12ml, h'Jlf^75>0. 76g (7. 5 mm o 1 ) & «fc 

# a ngt&^^K) . 70g (7. 4mmol) & MIE t Hil KlSJb $ @W 
®^h + ->i)jH;j^+y (10 c) ^0. 4 0 gflfc. 7. 6 % , 

'H-NMR (CDCls) d ppm: 1.25 (d, J=7.0Hz, 6H), 2.80-3.00 (m, 1H), 3.70 (s, 3H), 
5.17 (s, 2H), 5.18 (s, 2H), 6.64 (s, 1H), 6.97 (d, J=6.0Hz, 2H), 8.59 (d, J=6.0Hz, 
25 2H). 

mmm i 
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2 - 7 -fe ^ )± 4- jy * ^ )l> - 5 - (3, b-iy / 7UUyx.-)l^--t) - 4 - -j 
7 ~f □ tf ;l/ - 1 - ( fcf ' J > - 4 - ± )V) /ff-lH-^;y 11 (11) 



ft-n * (3) 0. 9 7 g (4. 5 mm o 1 ) ® h^X>i«l. 8 8 gC, 
5 tR?^T, fb-n-#) (10a) 0. 87g (3. 2mmol) <DT -t b — b >) )Vm 
14m 1 £3 O^SlLITLfc. h'Jlf^7S>0. 46g (4. 

5mmol) t7t h^hUiPO. 5m 1 ©glJ 1 5^$SLTiSTU $6 

HfJK'iffiL/:. am«*7Kt5tb, Mi±ySffiLfc„ lOfll^yiJ A^r'j^ 
10 7A^D7h^77^ - (Mx^jl/T^tB) tftLTjlll, a«{t-&#J (1 
1 ) C0^ h b b 1 . 1 7 g M 82%„ mpl33~135°C„ 

'H-NMR (CDCla-TMS) 6 ppm: 1.31 (d, J=6.0Hz, 6H), 1.85 (s, 3H), 3.18-3.30 
(m, 1H), 5.18 (s, 2H), 5.19 (s, 2H) 6.69 (d, J=2.0Hz, 2H), 6.78 (d, J=6.0Hz, 2H), 
7.05 (d. J=2.0Hz, 1H), 8.45 (d, J=6.0Hz, 2H). 
15 2 

2-bFD^->^fJl/-5- (3, 5 -z^i7 any 3L~)l^^t) - 4--fV7° 
□ h°;i/-l- (lf'Jy>-4-^JW ^ff-lH-<^'-/-f (12) 



Hffi0»J 7 Tfffcft-g-^ (11) 0. 35g (0. 7 7 mm o 1 ) £X^? / - 
20 ;i/ 3 . oral l:8SL, 2K?p T, lN-*iftth'J^AO. 82ml ^JnA, 




10a 



11 
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SSxf Jl/$«EI±l. ffc^tt (12) SO. 31 gftfco 
M 9 6. 9 %o 
#%tf'J 3 

5 2 - ii )± a' ^ l ;u ^ ;* g ;u - 4 - < v 7 □ b° ;t> - l - ( b° y ->» > - 4 - 1 
l H § yy-jV (13) 



t h'Ot yft^l (9) 15. Og (64. 9 mm o 1) * 7 -fe h — h U ;i/ 
15 0ml KM t , ffiiXf jl- 42ml iI»7KM 5 . 2 g (142. 5 mm 

io on zwwzitrcmwi&MUTffiTLfzo z<nm&%$:&.mm.i?fLT o°c\zftw 

Ltzfe, ?nn7JWxJKVy7^-h2 2. Og (15 5. 4mmol) £ 
ftrSPT, & 4 5 fl-^ttTSSTLfc. £<DSM£-tl£IMT-£ <=> id 1 B#fM3fll# L 
fzm. *1 3. 5 m 1 t 3 5 %±&m 13. 5ml £JP AT, 4 5 °C T 1 B# ftUlf # 
Lfz« ^fi{3?^^L> 2 0 h U ^ A/KM^nST l^fn Lfco 

fc. ttll^^ttl. »lgf£B Lfco 7 7°nf^x-f^8 Ora 1 

siPA-r, ^*&t i mmmwLtzo mznrzx? u -&m%ll. V7°nf^x 

-^;i/T«t#t, f^^LTSM^^^ (13) S14. 8 g (M 83. 2 %) 

*ntz« 

20 'H-NMR (CDCls-TMS) 5 ppm: 1.25 (d, J=7.0Hz, 6H), 2.80-3.00 (m, 1H), 4.95 
(bs, 2H), 5.10 (s, 2H), 5.20 (s, 2H), 6.63 (s, 1H), 6.97 (d, J=5.2Hz, 2H), 8.57 (d, 
J=5.0Hz, 2H). 




mm 8 
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2 zJlAJl^J. )±**_k: *^)V- 5 - (3. 5-y^nn^x-;i/^^-) - 4 
-ji y-y'u \L)V- 1 - ( h° U V > - 4 - ± )V) * ± )V - 1 H - ± 5 & V'- ^ 



(14) 




13 14 



ft! o" ^ (13) 250mg (0. 9 1 m m o 1 ) £ N , N - i? * ^ )V Jfr )V A 
75Nml [C^^b< iiMIT- 3 0°C\Z^mLtz, Z <D mW. \Z it £ #5 ( 3) 
77mg (0. 36mmol) S^tf h^X>»« 1 5 Omg t b Ulf JI'TS 
>3 6mg (0. 3 6mmol) ^CfMl/X^iSlSOmg^SK^tl^ 
n4 mmm L&Sfc, £ \Zit^^i (3) £ 7 7 m g ( 0 . 36 mm o 1 ) £tl h 
;|/X>»* 1 5 Omg^Mlfc. HOSJfcffi^tofc- 3 0°CT3 0#fll#Lfc 

a, ^^x^;i/<haw7j<$jn^Taw{t'&ti (u) *»Kx5=-;m^aimbfc. 

HH/^/-^0. 9ml*llA, ^-»«[iLfcft. *0. 7ml*SSTft 

5 0%/^/-)^T'ft#b ^ILTaMt^ft (14) 2 50 
mg^fifeMltLTflf;. iR* 6 1 %. 
m p 8 8 °C (dec)o 

■H-NMR (CDCI3-TMS) 0 ppm: 1.32 (d, J=6.9Hz, 6H), 3.17 (sept, 1H), 4.53 (b, 
2H), 5.21 (s, 2H), 5.27 (s, 2H), 6.69 (d, J=1.6Hz, 2H), 6.82 (d, J=5.2Hz, 2H), 7.06 
(t, J=1.6Hz, 1H), 8.46 (b, 2H). 
7L%ftVr (C 2 oH2oCl 2 N402S-0.5H 2 0) 
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ft^fi (%) : C, 52.16: H, 4.61: N, 12.17: S, 6.96: CI, 15.42 



{%) : C, 52.45: H, 4.72: N, 11.73: S, 7.08: CI, 14.81 



it-ufa 1 4 0) 2HC1 ^:mp2 1 4 - 2 2 2 t (dec) 



2 , 



2 - v ^nn - 3 -^f 9- )V TJWrt F 



(16) 



15 



CHO 




CHO 



-f V A* l/Jl'TJl'ft H (15) 1 9 2 g ( 2 . 2 3 m o 1 ) SN, N - v ^ ^ 
;^;i/A7 5 h* 2 3 0 ml CI^l, Ii316g (4. 46mol) $60 °C 
KTTlALfc. KJ«*fc£fl L, * 3 8 4ml SlPATjg^Lfcg. L it. 

10 ^JlSrfiW* 3 5 0 gT»b, #*JB& h^X> 115ml Ti£ttLfc. # 
mmZ&W LTiMft^l ( 1 6 ) <7) h^X>i#!4 4 0 g £f#fc (M: 7 5 %). 
'H-NMR(CDC1 3 -TMS) <5ppm : 1. 15 (d, J = 6. 6Hz. 6H) , 2. 56 (sep t, 1 = 6. 6Hz, 1H) , 
9. 24 (s, 1H). 

1, A - jy^y jy )V^r^i- - 2 -y'^y (1 8) 

HO^-=v^,OH ► BnCX^-=\^.OBn 

15 17 18 

4 8 % tK m it ir V U t> A 1 2 7. 8 g !;f h 7 - n - yf-JL-T / t-^Ayn 
S F 3. 3 g ( 1 0 mm o 1 ) $ fin X. > 6 0 t $T3)Pi Lfc„ :©^II:2 -7' 
x> - 1 , 4 - v^-JP (17) 30. Og (340 mm o 1 ) $SP^fcfi> & 
ft^ > 9 4. 8 g ( 7 4 3 mm o 1 ) £ 8 0 + 1 5 °CT'J$T L , b 
20 tl 2 B#N!£J£L£. £©£J&i££?&31L, ;K 90ml £ fin A TrE^r L fe« , ft'ML 

^TWtKJItWRx^^SJnA, «EET»«bT, BKHfc^tt (18) ©Mitt to 
K 10 4. 5 g 

•H-NMR(CDC1 3 -TMS) (5 ppm : 4. 05 (d, J = 3. 8Hz, 2H) , 4. 48(s.2H) , 5. 78 (m, 2H) , 
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7. 31 (m. 10H). 

^>yJ^^->7th7ffbF (19) 

BnO>^=^OBn ► BnO^^CHO 

18 19 

tuET-tf btifc l , 4-y^/-/^t+y-2-^f > (18) ©MftRl 
04. 5g (340mmol) l:^7-JH 4 5 8 m 1 SIMST - 

^£#11 bTifiPJ^y >£i£V>ffl Lfc. h l J7i-W77 
W > 1 0 7 . 2g (409 mm o 1 ) ©tf&X^Hgifc 5 5 0 ml ££<J - 6 0 °C 

T*-ffc£-tt£@W<fc3'*l (19) *^trtttt©fi^«l 3 2 1 . 6g (SIM) & 

2 -a>v^^-^v^^;^- 4 V7'n h°;y- gjZziZk < 7 > 

H 

i 

N 

futa (I I ) T II b ti ^ > y J ^ * ■> 7 1 h 7 ) b r t H (19) M4*M 
268g (0. 5 7 m o 1 ffl S ) i: M IE ( I ) Tf# £ ft 2 , 3 
-ZfJl'7"^7^fkF (16) ©ttttitl 8 3 g (0. 7 0 m o 1 ffl^) £ 
7th-h'J ^ 2 7 6 ml CS^Lfc. £ ft \Z 2 5 % 7 > t - T zK 6 9 2 g (1 
0. 2mol) fcfln*.. ^4 5tT8StPlfi£lto KJEttfc HH> 2 1 3 m 
1 £Sn*.Tig£L SWfc^^ (7) CDfitjffi^ 7 2 5 g 7 0 %) 

*ifc„ fk^-tt (7) tti^stjtsi;, ^-tf>^ e>*s.n t Liiit^^. 

'H-NMR(CDC1 3 -TMS) 6 ppm : 1. 23 (d, J = 6. 8Hz, 6H) , 2. 88 (sept, 1 = 6. 8Hz. 1H) . 
4. 51 (s. 2H) . 4. 58 (s. 2H) , 6. 65 (d, J = lHz, 1H) . 7. 1 ~ 7. 4 (m, 5H) . 
4 - ^Da/f ;bb°'J yyli^ (2 1) 



BnO. ,-CHO 
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•CK 



ci 



OH 



. HCl 



21 



4-tFD + y^fAHUy> (20) 54. 4 g (0. oOmol) £ 7 -fe 
h - h U )V 2 0 2 m 1 \zmMl>fro Z. tl&IM.itT-jr — )V 6 5 . 3g (0. 55m 
o 1 ) t7± h-hU;H09ml (DM^W.\z 5 0 ■C&TTJWTL. $ 6 
5 1 WfWSJCL/fcft, SISTftSlLTlWM (2 1) CDX^U- (56«W) 

1H-NMR (DMSO-TMS) <5ppm : 5. 09 (s, 2H) , 8. 09 (d, J = 6. 6Hz, 2H) . 
8. 94 (d. 1 = 6. 6Hz. 2H) . 

2 - ^ > 2 Ik * ± -> * fi ^ ~ 4 ~ 1 y ^ p b ° jl/ ~ 1 - (^'J> ? >~4-'r^) 
10 /f^-lH-^5^7-^--«li (2 2) 



KfK (III) Ttl 5 nfc 2 - ^ > y )V t + y ^ f 4 - ^ V 7' n - 1 
H — f i ^ — (7) 0«ltHi 7 2 5 g (0. 40mo lfflS) £ flit & zK T * 

sft] l, -nitre (iv) T-f#e>nfc 4-^nn^jkf'j i?>mmm (21) 

15 (0. 5 0 m o 1 fflS) OX 7 U -t2K*JPAfi^ t fcgfc, TkgHL^ h >J AtK 
»tt£in*.T7;U# UtttLfc. 7KB£ h;UX> 6 5 m Iff 

iLTtil^^ttfc. :Ct«I**!l8 3 0ral$Tl«l„ *R<t^- H «J 
r>A6 2. 6 g SrSn ATI*) 4 0 °C T 5 R$|HKJ£L.fc. SJtStt 2 2 6 m 1 tl 
^Lfct£> ^SL, h»x> 6 5 m 1 fflttJ Iftll^^i Ufc. ^© 

20 2 o %«ft&zK 3 4 8 g *jqAa««*7k)iKtta L^^tfc. ^mm* 

7K 6 5 m 1 Tf Jft b7j<JI£-&Gt Lfc. CtlCltllX?^ 1 3 0m 1 t2 0%/KI 
fbth'J^A 2 8 2 g§jOX.gWft$till:aiiiU^it/:. filS 1 0% 
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£&zKTifc#L£&» §*I*SB6xf Jl. 6 5 m 1 tU L $ L . 

:n^8I^l Lfc», »^XfJP 5 2 3m 1 iv^y-JL-l 3 lm 1 ZMtlT 
®BL, MfflWt 8 2. 9 (0. 89mol) £ iJP T Si «T L . $££ILTB 

w*(2 2) 161. 3 g^atefe^gfttbtffc. 

5 iR^ 9 0%. m p 1 5 5 °C (dec) . 

IMft (2 2) OifiltfMi&BfcitS CT-f 7 7 a lf^x-f)V^ £ LT 

'H-NMR (CD3OD-TMS) 5 ppm : 1 . 34 (d, J = 1. 0Hz, 6H) . 3. 08 (sept, J = 7. 0Hz. 1H) . 
4. 86 (s. 2H) , 4. 89 (s. 2H) , 5. 78 (s, 2H) , 7. 16 On. 2H) , 7. 28 (m, 2H) . 
10 7. 49 (d, 1 = 1. 0Hz, 1H) . 7. 74 (d, 1 = 6. 8Hz, 2H) , 8. 67 (d, I =6. 8Hz. 2H) . 

2-^>y;i/^-^y^^J^-5 - (3, 5-^^DD7x^;pft) - 4 - -f 
7 y° abfJl^-i- ( if U v > - 4 --f ;t/) ^)KiH--f (6) 



2 - ^ > v ;u Or * ~> * =f- )V - 4 - -i 7 7° n t? ;w - 1 - ( tf U v > - 4 - -f ;u ) 

15 / 1 H — f 5 • -£8Mife (22) 13. 9g (31 mm o 1 ) £ 

h ;i/X> 5 0ml tzK 12ml KSRSi L, 3 0 %7k&ffc:J- h 'J £ A»*&ftJ^.T 

5 0mli:»iStfc. ::©M£3, 5-y?an^>-K>x^7i = ;^a 
U H (3) 7. 9g (37mmol) £^t? h)H>Sl 24. 7 g © )k ft 
20 T 3 0 ^TIT Lfco #V>T, ICfi^*^ h 'J X^JPT 5 > 3 . 5g (34m 
mol) *3k»T 1 WFWTSITb, $ €> K IHi&T 2 . 5 ftDQftft L fc. ^OSJS 
g^-toCTfc 2 5 m 1 SriP ;tig£" MI/X>Ji£#StL£:. ^WhiPX>JS 

te7K2 5m 1 fcKBfc&L, #ifeifczKJIte h^X> 10ml tmttttiU;. 
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5 0ml$^^<0JD^T H B B lTL, II, SlLTgWft^i (6) 13. Og 

it e fi© is Lxmtzo m 84% 0 

iH-NMR (CDCls) 6 ppm: 1.30 (d, J=7.2Hz, 6H), 3.08-3.22 (m, 1H), 4.52 (s, 2H), 
4.62 (s, 2H) 5.16 (s, 2H), 6.65 (d, J=1.8Hz, 2H), 6.79 (d, J=6.0Hz, 2H), 7.03 (t, 
J=1.8Hz, 1H), 7.18-7.36 (m, 5H), 8.38 (d, J=6.0Hz, 2H). 

□ t° )v -l - (b°u v>- 4 —r ;u) ^^-iH--f;^v'-^ (12) 




-ft^-tl (6) ClSiSOmlSJBA, 9 0°C, 2 P# IW iJP fi L & , fr3?L, 
7K50mlthJH>20ml ^JPAil^bfc. /KS^^lXL, 3 0 

h'j^ASiTl, Lfc^. @£I?x5P;i/ 5 o m i * in at, it&® ( i 2 ) 
^ittiLfc. Sixf JHtt7K3 Om 1 zKSteflMJfc, H^X-?;^ 

OmlTttWl/fc. Smx^JH^^IL, SJITfiibTifttt^^fl, Ztl\Z 
-f Vynt;H-fJP5 Om 1 *i0t< OJP^T, &#T£itfc. 
MMT. 3 0^f B 1l#U atiSL, -fyyalf^X-f^3 0mlTt»L« 12 

nit^tt (12) ©efiiai o. 4g$it. 

{t^rtl (22) >&> 6 <DM : 8 2 % 

2 -fi)Vn^:^)V-t^ : y^J-)V- 5 - (3, 5 - y ^ □ □ 7 xXJPf -4 

V7°o tf i - (h° u s>'>- 4 ^JiiLz 1 h - < s glvjzik ( 1 

4 ) 
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fc F D + Wfc'&tt (12) 2 . 0 0 g (4. 9mmol) ^||lf^2 0m 
ICBSlz, SS*SliftT- 3 0 "CfcfclflLfc. ^aDXJ^^MVy7^-h 
1. 66g (11. 4mmol) £^PilMT- 3 0 °C T 3 O^^ttTiTL, 
5 £ 6 KIWI^T 1 mmW Lfto Z.<DKJ&M&*3\Z*.2m 1 ^fTb, O^KlM 
Lfc£, $ €> (3 3 5 %M 2ml <h * * / -;U4 m 1 £JP AT 4 0 °C T 1 ftHflft 

3©ig-&^*^iaT^aiU. 2 0 h U r> A7K«Ftt*iT*T 4> 

6mi ssni, mmLtzrn, sjaTT*6mi snatattstfc. -©x^u 

10 — SffliSb, 5 0 % /> * Z-^tK 6 m 1 T«fei*U, SilTft^l) (14) * 2 . 
0 6 g (M 9 3. 2 %) 

iH-NMR (CDCls-TMS) 5 ppm: 1.32 (d, J=6.9Hz, 6H), 3.17 (sept, 1H), 4.53 (b, 
2H), 5.21 (s, 2H), 5.27 (s, 2H), 6.69 (d, J=1.6Hz, 2H), 6.82 (d, J=5.2Hz, 2H), 7.06 
(t, J=1.6Hz, 1H), 8.46 (b, 2H). 
15 TtMftffi (C 2 oH2oCl 2 N402S-0.5H20) 

tMFtt ( % ) : C, 52.16: H, 4.61: N, 12.17: S, 6.96: CI, 15.42 
^tttt (%) : C, 52.45: H, 4.72: N, 11.73: S, 7.08: CI, 14.81 
ffc£-tt 1 4 <0 2HC1 ±g:mp214-222 °C (dec) 

20 liiOfilffl^Ifttt 

ft7 l J-J^^7xr^/\7^ HRtK-tOS(rK#T*S 7 u 7 x x;p T 

;p * ) i<d ffi m & -d s m tn ± a ^ t z m u & 8 it & * » « -r 3 . 
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1 . sc ( I ) : 



S-Alk 




A 1 kB^fttTJ^JK R 1 $5 <£ R 2 ti^tl-e'tlM L TA □ ^ > > 



S-Hal 1 




(II) 



H a l 1 ttA u? > U R 1 fecfc^'R 2 teftuiE<hl^#T$>£) 

10 T^£ns{fci^#)<D$m&c 

2. it^Ji i um<D^m\z & oit ( i i ) : 

S-Hal 1 




(II) 



(it^, Ha 1 MiAny^S^l, r 1 & J;?JR 2 SiiiuBE£ll*ii;&£) 
T-^£tX-gWL^£#, e^it (II) X°jK2tL%<t&M\Zi£. (Ill) : 



15 




(HI) 



T^snsfh^^ssjts^-ars - t (IV) : 
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R 1 




+ , R 1 , R 2 « R 3 . R 4 *3cfc^R 5 \Z0iaZtmM^T*&2>) 

3 . it (V) : 

A 1 k-SH ( V ) 

(a i k \zffinztmMm'?$>z>) 

it (VI) : 



Hal 2 




(itl 3 , Ha l 2 !JAD^r>$tt)L, R 1 *> «fc R 2 teftu IS <h H tttt T $> S ) 




(I) 



(it*, A lk, R ^.fctfR 2 «Bi)f2i:|WJ:t^T-&3) 

4. fif^JS 3 MMSiC J; OiC ( I ) : 
S-Alk 

a lk, r 1 fcct^'R 2 \zmiztmMm-t:&z>) 
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S-Hal 1 




(it*. Ha 1 R 1 &&ZtR 2 ttSuaS t ElMTfcS) 



5 . 



m^m 4 tEic cd ^ & ct o it (in 



S-Hal 1 




(it*, Hal'HAoyy^gbL R 1 & cttfR 2 tttfltE £MT&£) 

7f^sns{t^*s». is (i i) T?^sn*fl:#«jfc^ (i i i) : 



(it*, R 1 , R 2 , R 3 , R 4 & j:o:r 5 tt«rEtPI*ftT» *) 

m 7 tiMoimmm* 




(III) 



(it*, R 3 , R 4 *5 £ZfiR 5 »lHflB£:PIS*"C*5) 



T^sns^^ssjs^ts - tstititss (iv) 
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9 . A 1 k rtU - 7°n ¥)l%tc\t t - 7^)]sT*$>2>mj£m l £fz\t 3 1E«<£>M 

5 11. R 3 ^7X^Sfe«B^$tlT V^T t) J: Vi'ST- □ 7 U -)U7 )1*)IT°& 0 , 
R 4 #t-A-X A*«-CH 2 OCH 2 -Sfctt-CH 2 O-T*0, X*« 

Ii$nt^T!)J:^7 U-JPSfcH-COB ( B ^ii $ *1T V>T «fc ^ T ;P 

10 2 sfctt 5 M^sm&o 

i 2 . R 3 ^si$nT^Tt)j:u tf u v;u^^;uTfe5if^JS 1 1 tzmom 
mm. 

13. a (I a) : 



S-Alk 




(la) 



15 R ii &&&R 2l \z j en : enm±LLT/\u5'>* tiv^jv, - bass 

i4. r 1 1 £ «t # r 2 1 tt*ft^n»AbTA p y >T$>^if Mm i 3 sa«© 
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